Cardiac gene delivery using DNA-adenoviral constructs.
In view of the limitations of current cardiac gene transfer techniques by direct myocardial injection, or via the coronary vasculature, we have been attempting to develop potentially clinically applicable methods. Selective catheterization of the coronary arteries has been performed, but the duration of exposure of the heart to the virus is limited. Present systems require high infusion pressure to inject the virus, which could result in endothelial or myocardial injury, and extracardiac transgene expression occurs. An alternative method has been developed in which the adenoviral vector is administered following cardioplegic arrest of the heart during cardiopulmonary bypass (CPB), which allows prolonged myocardial contact with the adenoviral vector. This may be advantageous since intracoronary delivery of vector in a Langendorff perfused heart model has shown that prolonged contact time with the virus improves gene transfer. Despite the detrimental effect of cold temperatures and contact with blood on transgene expression in the in vitro and ex vivo studies, we have demonstrated that these factors are unimportant in this in vivo model. Exposure of extracardiac tissues to the vector is limited. Moreover, administration of the beta2AR transgene has resulted in amelioration of impaired cardiac function following CPB and cardioplegic arrest.